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A PROTECTIVE CABINET FOR INVESTIGATORS STUDYING 
COCCIDIOIDES IMMITIS AND OTHER 
INFECTIOUS FUNGI 
EDMUND L. KEENEY, M.D. 


From the Department of Medicine, Johns Hopkins University 


Coccidioidomycesis is a very infectious disease caused by the fungus, 
Coccidioides immitis. The incidence of infection amongst investi- 
gators working with this organism is alarmingly great. Once the 
spores of this parasite are liberated into the atmosphere of the labora- 
tory even innocent visitors and casual workers in the laboratory are 
likely to become infected. Furthermore it is possible that the spores 
may be carried from the laboratory on clothing and thus infect in- 
dividuals who have had no direct association with the atmosphere of 
the laboratory. The infectious nature of this fungus disease is not 
generally appreciated by scientists who are not particularly interested 
in and fully acquainted with pathogenic fungi, so that infections have 
occurred in individuals who have innocently and briefly examined this 
organism by removing the tops of petri dish cultures. 

Since the hazards of infection are so great in a laboratory in which 
this fungus is»being studied, it seemed necessary for us, prior to our 
investigations, to devise a cabinet in which cultures of Coccidioides 
immitis could be placed, isolated and worked upon without contam- 
inating the laboratory atmosphere and without infecting the workers 
who would necessarily have to be in intimate contact with the cultures 
over long periods of time. 

Such a cabinet has been designed and built and has been used in our 
laboratory for the past 2 years. During this period of time 4 of us 
have worked with the fungus in the cabinet for prolonged periods. 
Many visitors have entered the laboratory and examined the cabinet 
and not one individual has been infected. 


Before working with the fungus each person in the laboratory was 
skin-tested with coccidioidin. All skin tests were negative. At 


1 The work described in this paper was done undera contract, recommended by 
the Committee on Medical Research, between the Office of Scientific Research and 
Development and the Johns Hopkins University. 
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various intervals during the past 2 years the skin tests have been re- 
peated. The reactions have remained negative. It is our belief 





Fic. 1 


that the cabinet has been solely responsible for our protection. It is 
for this reason that we wish to publish the designs for building such 
a cabinet because we believe that the use of this cabinet will prevent 
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needless infections arising among investigators working with this 
organism. As a matter of fact the cabinet should afford protection 
against other infectious fungi. 

The general appearance of the cabinet is illustrated in Figures 1 
and 2. An architect’s plan for building the cabinet is illustrated in 


Figure 3. 
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Actually the cabinet is a stainless steel box with a plate glass top and 
viewing panel, mounted on steel pipe legs on which rubber wheel 
castors were placed. In the front of the cabinet (Figure 3, Front 
Elevation) are 2 arm holes which measure 6 inches in diameter. A 
stainless steel sleeve was welded on to each of the openings (Figure 3, 
Elevation at ‘“D’’) and over this sleeve was fitted a stainless steel 
locking collar. Between the welded sleeve and the locking collar 
was fixed the end of a long sleeve of rubberized silk, arm length, with 
the glove end turned into the cabinet. Thus the investigator is able 
to insert his hand and arm into the sleeve and glove and work inside 
the cabinet without the risk of contaminating the skin or the clothing. 

On the back of the cabinet (Figure 3, Back Elevation) there was 
placed a ventilator and an access door. Into the recess which housed 
the ventilator was placed a spun glass filter (Figure 3, Section “H’’). 
This filter is identical to that used in air conditioning units. The 
external surface of this filter was painted occasionally with glycerine 
to produce an adhesiveness which would retain any particles that might 
tend to pass through. The filter allows enough oxygen to enter the 
cabinet to permit the use of an alcohol lamp within the cabinet for a 
period of 1 hour about twice daily. 

The stainless steel access door which was placed on a rubber gasket 
and fastened securely by 14 bolts and winged nuts is large enough to 
allow the passage of all equipment which was necessary to work with 
inside the cabinet. This door should be opened only when absolutely 
necessary and then for only a few seconds ata time. We have observed 
the practice of moistening all equipment with a strong disinfectant be- 
fore its removal from the cabinet. 

It is unlikely that the atmosphere of the laboratory becomes con- 
taminated by the opening of the door for short periods. The spores 
of Coccidioides immitis probably settle on the floor of the cabinet 
and if there is no draught in the laboratory and if the door is opened 
slowly, thereby eliminating the movement of air within the cabinet, 
there is little chance to contaminate the outside air. 

A capped drain pipe was welded on the floor of the cabinet and 
through this drain the interior of the cabinet can be sprayed with 
disinfectant. 
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ENZYMATIC OXIDATIONS IN TISSUE FRACTIONS OF THE 
CILIARY PROCESSES! 


HEINZ HERRMANN, JONAS S. FRIEDENWALD anv MARY B. BOSS 


In a previous paper (1) we have described an apparatus for the 
mechanical agitation of tissue fragments, with the aid of which the less 
firmly held parts of the tissue can be shaken loose in reproducible 
fashion, and thus separated from those parts that are held together by 
fibrous structures. When the secretory portion of the ciliary body of 
beef eyes was subjected to this treatment it was found that the epithe- 
lium could be separated from the stroma. When the separation was 
performed in distilled water the epithelium separated cleanly and rap- 
idly. The separated portion under these conditions was found to con- 
tain all the cytochrome oxidase and succindehydrogenase activity of 
the tissue. When the separation was conducted in saline the epithelial 
cell fragments detach themselves more slowly and a residue of epithe- 
lium remains attached to the stroma fora longtime. This residue was 
found to have cytochrome oxidase activity as tested with hydroqui- 
none as substrate, but very little capacity to oxidize succinate. 

The ordinary preparations of cytochrome oxidase (2) consist of a 
granular material which contain cytochromes a and b, succinde- 
hydrogenase and the dehydrogenases for lactic and malic acid. Little 
is known, however, as to the variations in the relative activities of these 
apparently conjoined enzymes in preparations obtained from different 
sources. In view of the possible importance of differences in the en- 
zymatic composition of the particles which carry the cytochrome 
oxidase-succindehydrogenase system it seemed desirable to investigate 
in greater detail the oxidative activities of various successively sepa- 
rated cell fractions and to correlate these with data as to their chemical 
composition. It was found convenient to collect the tissue for analysis 
in four successive fractions. I, the portion removed in the first 30 
minutes agitation; II, the portion removed between 30 to 90 minutes 


1 From the Wilmer Ophthalmological Institute of the Johns Hopkins University 
and Hospital. This study was supported in part by the John and Mary Markle 
Foundation. 
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agitation; III, the portion removed between 90 and 150 minutes agi- 
tation; IV, the residue after the removal of the first three portions. 


I. ENZYMATIC ACTIVITIES OF THE TISSUE FRACTIONS 
Technique 

The methods for the separation of the epithelium from the stroma 
and for the manometric determination of the oxygen uptake were 
essentially the same as in previous experiments (1). Suspensions of the 
separated epithelium can be easily pipetted into Warburg vessels. 
Samples of the residual tissue have to be ground for this purpose. 
The grinding was carried out in a china mortar without addition of sand 
and in the presence of a sufficient volume of saline (4 ml. per gram of 
tissue). Without these precautions a great decrease of the oxidation 
rate of succinate takes place, which is not restored by addition of 
cytochrome c. The decrease is not prevented by the presence of 
keto-binders such as semicarbazide nor by other protective substances 
such as glutamic acid (3, 4). 


Results 


The rates of the oxygen uptake which we obtained with the un- 
separated tissue, and with the four epithelial fractions as source of the 
enzyme and with succinate and hydroquinone as substrate, are listed 
in Table I. The rates of oxidation of the two substrates are nearly 
equal in ground samples of the whole unseparated tissue. In the 
epithelial fraction first to come off on stirring, succinate is oxidized on 
the average about three times as fast as hydroquinone. However, the 
results obtained with this fraction were widely scattered. This may 
be due to the fact that individual differences between the samples in 
respect to the separability would manifest themselves particularly in 
the initial separation period. In the second fraction the succinate 
oxidation is still almost double that of the hydroquinone oxidation. 
Only in the third fraction does the ratio approach the value of the 
unseparated tissue. Apparently a particulate material which is 
relatively rich in succindehydrogenase activity forms the bulk of the 
first two fractions. Correspondingly, in the portion of the epithelium 
which remains in the fourth fraction the oxidation rate for hydroquinone- 
is almost double that for succinate. It should be pointed out that 
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TABLE I 
Oxygen uptake of unseparated ciliary body and of epithelial fractions obtained after 
varying stirring periods 
Additions per vessel: Succinate 50 mg., Hydroquinone 10 mg., Cytochrome C 5 mg. 
The figures represent the orygen uptake in cu. mm. in 30 min. at 37.5°C. The tissue 


fractions were obtained from an amount of unseparated tissue which corresponded to 
150-300 mg. freshweight per flask. 



































HYDROQUINONE SUCCINATE RATIO 
Fraction I 18 84 
26 48 

IN ig ects om d 22 66 0.33 
Fraction IT 35 64 
29 65 
30 71 
30 101 
31 104 

NIN. 6.5.53 <owndade 34 81 0.42 
Fraction III 18 23 
21 29 
36 HY) 
31 40 

PES 6 6000 00s005 28 33 0.85 
Fraction IV 47 43 
54 26 
40 10 
52 31 

DER: . cavkeibisinvs 48 28 1.7 

Unseparated tissue 146 176 
190 180 
178 117 
155 110 

MOM: is itecti et. 167 146 1.14 














the sum of the oxygen uptakes of the separated fractions is of the same 
order of magnitude as the oxygen uptake of the unseparated tissue. 
This indicates that no important component of the oxidizing system is 
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lost (apart from cytochrome c which is added in excess) and that no 
other form of inactivation occurs in the course of the separation. 

Our attempts to substitute other auto-oxydisable mediators for the 
cytochrome oxidase system were not satisfactory. Ferricyanide was 
reduced at such a high rate in the presence of the melanin granules of 
the ciliary processes without added substrate that it could not be used 
in this instance. The oxygen uptake with succinate as substrate and 
cresylblue as mediator was small and a relatively high auto-oxidation 
made an evaluation difficult. However, correcting for auto-oxidation, 
and interpreting the data as indicating the distribution of succin- 
oxidase in the tissue fractions, yielded results which correspond well 
with those reported in Table I. 


Il. CHEMICAL ANALYSIS OF TISSUE FRACTIONS 
Technique 


The chemical analysis of the tissue fractions was carried out adapting 
a procedure which was used by Berenblum, Chain and Heatley (5). 
1 gm. of fresh tissue was stirred mechanically in 0.9% saline as referred 
to in a previous section. The fractions were dried in the oven at 
100°C. over night and the dry weight was determined. In order to in- 
crease the yield, two samples of the respective fractions were pooled and 
extracted by boiling for 3 hours with 100 cc. of a mixture of equal parts 
of alcohol and ether. The extracts were evaporated in tared flasks on 
a heating plate, dried in a desiccator, and the weight of the residue was 
taken as the equivalent of the extracted lipoids. In order to deter- 
mine the phospholipoid fraction, the content of the weighing flasks was 
dissolved in 1 ml. of concentrated perchloric acid and distributed into 
two Kjeldahl flasks. 0.5 ml. of perchloric acid was added and the 
solution was digested for about 1 hour. The fluid was transferred to 
Klett tubes and the acid was neutralized with 40% NaOH until yellow 
to Thymolblue. The phophorus was determined according to Loh- 
mann and Jendrassik (6), adding 2 ml. of molybdate solution and0.4 ml. 
of the reagent in a total volume of 10 ml. The color was developed at 
37°C. for 5 minutes, the samples were cooled and the color intensity was 
read in a Klett photoelectric colorimeter with a 660 filter. The residue 
which was left after extraction of lipoids was ground in 5% trichlor- 
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acetic acid in order to remove soluble phosphate esters and inorganic 
phosphates. The insoluble material was collected in centrifuge tubes, 
































TABLE II 
Composition of tissue fractions 
— some | "arava |" Maanoe| ante moe. | ‘ren wo. 
FRACTION WEIGHT ae DRY pean LIPOID MG. DRY WEIGHT 
PER MG. 
WEIGHT LIPO EXTRAC- | WEIGHT OF or 
TION RESIDUE RESIDUE 
mg. microgm. microgm. microgm. meg. microgm. microgm. 
I 70 71 1.2 17 63 1.2 111 
63 60 | 17 58 1.1 144 
56 107 1.3 14 48 1.7 123 
76 88 1.7 19 69 1.1 133 
56 104 1.9 19 50 1.0 123 
76 77 1.5 20 70 1.3 119 
87 78 ae 17 80 1.4 112 
Average .. 68 84 1.4 18 63 1.2 123 
II 78 102 2.0 20 69 1.8 114 
77 95 1.6 17 OF 1.7 129 
64 120 1.9 15 54 1.8 126 
71 118 2.3 20 62 1.6 125 
66 116 yy 19 58 1.7 113 
81 113 2.6 23 72 y Me 118 
83 115 2.5 22 74 2.4 113 
Average .. 74 108 2.1 19 65 1.9 120 
III 52 96 r | 21 45 2.2 111 
47 140 2.1 15 41 2.4 129 
52 142 2.9 17 44 1.8 124 
33 148 2.9 20 28 2.8 125 
36 106 1.8 17 32 2.6 133 
35 137 3.0 22 30 2.5 131 
31 144 2.8 20 27 a7 134 
Average .. 41 130 2.3 | 19 35 2.4 127 




















then dissolved in perchloric acid and aliquots were taken for phosphorus- 
and Nitrogen determination. The amount of phosphorus deter- 
mined in this residue was regarded as an index of the nucleic acid 
content. 
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Results 


The chemical analysis of these fractions revealed that the content of 
the lipoids and of the unextractable phosphorus increases markedly in 
successive fractions. The material which is separated off initially and 
which oxidizes succinate most actively is apparently poor in lipoids and 
in nucleic acid. The material which adheres most tenaciously to the 
stroma and which oxidizes hydroquinone most actively has a high 
content of lipoids and of nucleic acid phosphorus (Table IT). 


DISCUSSION 


In our preparations as in those of most previous workers, the cyto- 
chrome oxidase and succinoxidase activity is confined to the granular cell 
fragments and is not present in homogenous solutions, though the 
components of the succinoxidase system have recently been obtained 
in solution through the use of special preparative techniques (7). In 
nonhomogenous suspensions measurements of enzymatic activity are 
difficult to evaluate. Accessibility of the enzyme to the substrate, 
structural relations of the components of the enzyme system, and dilu- 
tion effects might lead to activity changes unrelated to changes in 
the absolute amount of enzyme present. Under such circumstances, 
however, the sum of the activities measured in the separated tissue 
fractions would be expected to deviate from the figures obtained on the 
whole tissue. In the experiments we have reported we found no such 
discrepancy. Our results, therefore, suggest that the ratio not merely 
of activity but also of concentration of cytrochrome oxidase to succi- 
nase is different in the different tissue fractions which we have studied. 
Dounce (8) has recently demonstrated a similar difference in the ratio 
of cytochrome oxidase to succinoxidase activity in granules obtained 
respectively from the nucleus and cytoplasm of liver cells. 

Histological studies on our material in various stages of separation 
have not enabled us to decide with assurance what anatomic portions 
of the ciliary epithelium are included in the different fractions, for the 
epithelial cells desquamate irregularly, being lost first from the peaks 
of the ciliary processes and last from the crevices between them. 
Thus none of our fractions represent a pure preparation of either the 
superficial or the basal layers of the epithelial cells. Chemical studies 
on the separated tissue fractions have, however, revealed differences in 
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the nucleic acid and lipoid content which, in this particular tissue, are 
correlated with the enzyme activity. It would seem possible, there- 
fore, that different types of granules contain enzyme aggregates of 
different composition. Obviously such variations in the enzymatic 
environment of cytochrome oxidase could be of great significance in 
respect to possible local variation of cellular metabolism. Our results 
suggest this possibility but are far from sufficient to prove it. 


SUMMARY 


1. The epithelium of the ciliary processes was decomposed by 
mechanical agitation and the granular cell debris was collected for 
study. 

2. Marked differences were found in the enzymatic activities and in 
the chemical composition of the successively separated fractions of 
cell debris. 

3. The fractions with the lowest content of lipoids and of non-ex- 
tractable phosphorus show the lowest ratio of the oxidation rate of 
hydroquinone to that of succinate. ‘the fractions with the highest 
concentrations of lipoids and of unextractable phosphorus show the 
highest ratio. 
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EARLY FILARIASIS 


MAJOR THOMAS McP. BROWN, M.C., A.U.S., MAJOR WILLIAM C. STIFLER, 
JR., M.C., A.U.S., anp CAPTAIN WILLIAM R. BETHEA, JR., M.C., A.U.S. 


For the 118th General Hospital, United States Army 


INTRODUCTION 


The early clinical manifestations of filariasis observed in the armed 
forces in the South Pacific have differed in many respects from those of 
the late chronic stage of the disease. Until recent years little attention 
has been given to early filariasis, and most studies have referred to the 
late chronic manifestations noted in native populations in which there 
had been repeated infection with Wuchereria over a period of years. 
The classical late manifestations described most frequently are elephan- 
tiasis of the extremities and genitalia, chronic lymph gland enlarge- 
ment, lymph scrotum, chyluria, elephantoid fever, orchitis and 
hydrocele (23). 

Early filariasis has been reported (6, 7, 8, 11, 12, 14, 15, 22) prin- 
cipally in armed forces stationed in the region of Samoa where filariasis 
is hyperendemic in the native population. A form of lymphangitis, 
known to the natives as ‘“‘“mumu” and now recognized as one of the 
significent findings in early filariasis, was first associated with filarial 
infection by Buxton in 1924 and 1925 (3). Additional early manifesta- 
tions are pain and swelling of the scrotal contents, lymph glands and 
extremities. These symptoms and findings are characteristically of 
short duration, relapse at irregular intervals, cause little or no systemic 
reaction, and do not present evidence of permanent lymphatic obstruc- 
tion. In these respects the early manifestations differ from those of 
the late, chronic form of the disease where the changes tend to be ir- 
reversible. 

The writers were confronted with the problem of determining the in- 
cidence of filarial infestation in a large group of white American soldiers 
exposed to filariasis for one year on the South Pacific Island of Tonga- 
tabu where the disease is hyperendemic. A survey was indicated by 
the development of symptoms thought to be due to filariasis in many of 
the soldiers. The existence of the disease in the group had been estab- 
lished by the finding of adult filarial parasites in biopsy specimens of 
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lymph nodes and microfilariae in the blood of a few individuals. In 
this communication a report of the findings of a survey of the exposed 
group, contacts, and control subjects is presented rather than an analy- 
sis of clinical cases alone. In addition, many of the general aspects 
of early filariasis are discussed. 

The men examined were all previously healthy young soldiers who 
were members of two organizations, one of which was considerably 
larger than the other. These organizations, from the time they first 
arrived in the South Pacific Area until they were examined by the 
writers, followed exactly the same geographical course, and changed 
locations at the same time. The time of exposure to filarial infection 
was the same in the two organizations, and thus for the purpose of the 
present report the findings of both units have been discussed as a whole. 
A total of 709 troops was examined. The major portion of the presen- 
tation is concerned with 553 of these men, who had been exposed to 
filariasis for a period of one year. They will be referred to hereafter as 
the “Tonga Group.” The remaining 156 who entered the organiza- 
tions as replacements after the larger group had left the filarious area 
have been considered contacts, and are discussed separately under the 
heading “Contact Group”.! Each individual in one control group, a 
total of 72 men (“New Guinea Controls’), had spent at least three 
months in New Guinea, an area where manifestations of filariasis in 
American troops have been minimal. The other control group con- 
sisted of 100 men who had had no tropical service (““No Tropical Ser- 
vice Controls’). 

The two organizations arrived at Tongatabu in May, 1942, and de- 
parted in May, 1943. During this time they lived in close contact 
with the native population. The island was small, and army camps 
were located near villages. The natives mingled freely with the 
soldiers and worked with them on various jobs. Elephantiasis was 
common in the local population. Mosquitoes were plentiful and con- 
trol measures inadequate, apparently because malaria was not present 
on the island. 

The units left Tongatabu in May, 1943, and during the subsequent 


1 The term “Contact Group” is used only to indicate close proximity to the 
“Tonga Group.” ‘The precise epidemiological connotation of “contact” where 
transmission of infection might be considered inevitable is not intended. 
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three weeks acquired the replacements previously mentioned (Contact 
Group). After this time they were in areas in which little if any filaria- 
sis has developed in American troops although varieties of mosquitoes 
known to transmit the disease were present. The organizations were 
stationed on Woodlark Island from June, 1943, until January, 1944, 
and during this period a number of the men developed transient genital 
and other symptoms suggestive of early filariasis. In January, 1944, 
the units were sent to Australia for reconditioning and examination. 
The initial survey was conducted during February and March, 1944, 
in a non-filarious temperate area of Australia (Sydney, New South 
Wales), and follow-up observations were -continued on the individuals 
of the larger of the two organizations until July, 1944. 


METHOD OF EXAMINATION AND RESULTS OF STUDY 


History, physical findings, laboratory examinations and results of 
skin tests to Dirofilaria immitis antigen for each individual including 
those in the control groups were recorded. The history is especially 
important in diagnosis because of the characteristically transient and 
recurrent nature of the disease. 

A check on the accuracy of the histories was provided by Captain 
Vincent A. Lacovara, Medical Officer for the larger of the two organiza- 
tions, who had observed and recorded his findings during the entire 
period when symptoms were particularly frequent. The histories 
given by the soldiers were compared with Captain Lacovara’s records, 
and excellent agreement as to dates, type and degree of involvement, 
and frequency of attacks was found. Malaria, dengue, skin diseases, 
and other tropical illnesses, which might have interfered with interpre- 
tation of findings, were of noticeably low incidence in the Tonga Group. 

The following analysis was made from the data collected from the 
examinations of the 553 men in the Tonga Group and compared with 
172 control subjects. The Contact Group composed of 156 men is 
discussed separately. 


A. Incubation Period 


For the purpose of this report, incubation period has been defined as 
the elapsed time between the first possible exposure and the onset of 
symptoms. It is probable that repeated infections took place during 
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the entire year, but it is also possible that a few infected individuals 
remained uninfected until the latter part of the period of exposure. 
The shortest incubation period in a single individual was four months. 
From the fourth to the thirteenth month after the first possible 
exposure symptoms developed sporadically in a few men. Between 
the thirteenth and twenty-first months there was a sharp upswing in 
the incidence of complaints thought to be due to filariasis. The peak 
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Cuart 1. INCUBATION PERIOD. Time OF APPEARANCE OF NEW CASES AFTER 
First PossrstE Exposure (Tonca Group) 


was reached during the nineteenth month (December, 1943) when 77 
cases appeared (Chart 1). 


B. Symptomatology 


Pain in Extremities. Pain in the arms or legs was of moderate de- 
gree and short duration. It was usually recurrent, often without 
swelling and unrelated to joint involvement. One hundred nine (20%) 
experienced this symptom. 

Swelling of Extremities. Localized swelling, usually transient and 
painless, was present in 42 subjects (8%). There were no complaints 
of chronic swelling suggestive of elephantiasis. 
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Swelling of Lymph Glands. History of recurrent glandular swelling 
was one of the most frequent complaints. Because of the numerous 
skin infections in the tropics, care was taken to exclude any case in 
which there was a coincident history of skin disease. Two hundred 
sixty-nine (49%) of the Tonga Group complained of lymph gland swell- 
ing, whereas only 4% of a New Guinea Control Group who had lived 
under similar tropical conditions and 1% of the non-tropical controls 
gave the same complaint. The lymph node enlargement was transient, 
at times painful and significantly asymmetrical. 

Pain and/or Swelling of Testis. History of testicular pain or swelling 
was elicited in 279 (50%) of the Tonga Group and in only two individ- 
uals of the 172 men in both control groups. Epididymitis undoubtedly 
accounted for many of the symptoms referable to the testis. 

Pain in Spermatic Cord. ‘This symptom which was characterized by 
pain radiating along the course of the spermatic cord was present in 85 
soldiers (15%). Individuals with varicoceles were not included. 

Lymphangitis. This was an infrequent but very significant com- 
plaint. A history of lymphangitis was elicited from only eight sub- 
jects. 

The symptoms discussed above are shown graphically with relative 
frequency of each in Chart 2. 

Number of Attacks. The recurrent nature of early filariasis is shown 
graphically in Chart 3. 

Four hundred forty-four men had symptoms, and of this number 229 
(52%) gave a history of three or more attacks, while 140 (32%) had 
five or more attacks. In most instances repeated attacks simulated 
the previous ones in type and location. 

Duration of Symptoms. Symptoms which lasted 24 hours or less 
were recorded as being of one day’s duration. The individual attacks 
lasted less than 4 days in 56% of the 444 soldiers who had symptoms. 


C. Physical Examination 


In general, findings were of two types. One type was observed in 
the acute transient phase of the illness, and the other was noted in the 
asymptomatic quiescent stage where involvement was usually confined 
to the lymph nodes and epididymides. Very few of the soldiers were 
having acute manifestations of filariasis at the time of the initial physi- 
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cal examination. The group was followed for several months and 
many characteristic findings were noted. 

The results of the physical examinations are from the original survey 
of 553 men in the Tonga Group compared with 172 men in the control 
groups and do not include findings noted during the follow-up study 
which will be presented separately. 

Enlargement of the Lymph Glands. Degree of enlargement of cervi- 
cal, axillary, epitrochlear, inguinal, and femoral lymph nodes was 
graded 1, 2,3, and 4 plus. Two plus or greater enlargement was con- 
sidered significant. Cervical nodes were rarely involved. There was 
marked enlargement of femoral and epitrochlear nodes in many in- 
stances. Lymph glands were enlarged 2 plus or greater in 237 (43%) of 
the Tonga Group. Comparable enlargement was present in 10 (14%) 
of the 72 New Guinea controls and 15 (15%) of the 100 “No Tropical 
Service” controls (Charts 6 and 7). 

Enlargement of Testis. Testicular swelling was noted in 14 cases 
(3%) at the time of the initial survey. This finding was more 
frequently observed in the follow-up studies. The testis was not en- 
larged in any of the 172 control subjects. 

Enlargement of Epididymis. Enlargement of the epididymis, usually 
with induration and generally unilateral, was found in 129 (23%) of the 
men. Fifteen per cent of those with enlarged epididymides gave a 
history of gonorrhea. 

Enlargement of Spermatic Cord. Enlargement of the spermatic cord 
characteristic of the acute phase of the disease was found in only 29 
(S%). 

The total number of men in the Tonga Group with one or more gen- 
ital findings which were interpreted as evidence of filariasis was 153 
(28%). In the 172 controls 9 individuals (5%) had similar findings. 
Subjects with varicoceles were not included. 

Lymphangitis. Centrifugal lymphangitis was observed in 7 men 
(1.5%). This finding was noted more frequently during the follow-up 
period. 

The results of the physical examinations are shown graphically in 
Charts 6 and 7. 

Localized, circumscribed swellings in the extremities, seldom over 
10 cm. in diameter, were noted in only a few men in the initial survey, 
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but were more frequently seen in the follow up period. Miscellaneous 
findings considered to be due to filariasis were noted in a few instances, 
and included cord-like structures palpated beneath the skin of the ex- 
tremities, subcutaneous nodules, and mastitis. 

Splenic enlargement was rarely encountered, and was not considered 
significant in the diagnosis of early filariasis. 


D. Skin Test 


Intracutaneous tests with 0.1 cc. of 1:10 dilution of 1% saline extract 
of ground, dessicated Dirofilaria immitis (dog heart worm) were made 
on all individuals including the control subjects. The test was con- 
trolled by the simultaneous injection of 0.1 cc. normal saline solution. 
The antigen was obtained from Lt. Col. William B. Wartman, Chief of 
the Laboratory Service of the 4th General Hospital and Lt. Col. Wil- 
liam B. VandeGrift, Chief of the Laboratory Service of the 118th 
General Hospital. The criteria used for grading the positivity of these 
intracutaneous tests were similar to those suggested by King (15). 

Two types of reactions were noted, immediate and delayed. 

Immediate Reaction. This reaction appeared 10 to 20 minutes after 
intracutaneous injection. The degree of reaction was graded as 
follows: 

One plus—Erythema without wheal formation. 

Two plus—Erythema with wheal formation less than 1.5 cm. in 

diameter. 

Three plus—Erythema less than 5 cm. in diameter with wheal for- 

mation and pseudopodia. 

Four plus—Erythema greater than 5 cm. in diameter with wheal for- 

mation and pseudopodia. 

Delayed Reaction. ‘This type of reaction began to develop, in some 
instances, as early as four hours after injection, and usually subsided 
after twenty-four hours. In a few cases erythema and swelling per- 
sisted three to five days. Lymphangitis and regional lymphadenitis 
were occasionally observed. In many respects the delayed reaction 
resembled some of the early spontaneous manifestations of the disease. 
Readings were made 24 hours after intracutaneous injection and graded 
as follows: 

One plus—Erythema alone greater than 1.5 cm. in diameter. 

Two plus—Erythema with mild or moderate subcutaneous edema. 
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Three plus—Erythema less than 5.0 cm. in diameter with marked 

subcutaneous edema. 

Four plus—Erythema greater than 5 cm. in diameter with marked 

subcutaneous edema. 

Three and four plus reactions, either immediate, delayed, or both, 
were called positive, and one and two plus reactions were considered 
negative. The majority of the reactions were immediate. 

Four hundred nine (74%) of the 553 men in the Tonga Group had 
positive skin tests. Thirteen (18%) of the 72 New Guinea Controls 
and 11 (11%) of the 100 No Tropical Service Controls reacted 
positively. King (15) has found 10 to 12 per cent positive skin 
reactions in unexposed subjects. These findings are illustrated graphi- 
cally in Chart 8. 

It was of interest that in the Tonga Group there was no significant 
difference in the incidence of positive skin test between the subjects 
who presented evidence of clinical filariasis and those who had entirely 
negative histories and physical examinations (Chart 9). 

Three hundred fifty-nine (75%) of 482 men who had given histories 
or presented physical findings suggestive of filariasis reacted positively, 
and 50 (70%) of 71 who had given negative histories and showed no 
significant abnormal physical findings reacted positively. 

An attempt was made to correlate positive skin reactions with es- 
pecially significant clinical findings. It was found that 93 (72%) of 
129 individuals with enlarged, indurated epididymides reacted posi- 
tively to the intracutaneous test, and that 105 (75%) of 140 men with 
histories of five or more attacks reacted positively. These percentages 
were essentially the same as the percentages for the entire group and 
for the 71 men with negative histories and physical examinations. 

There was no correlation between positive or negative skin tests and 
the presence or absence of clinical manifestations. The positive skin 
test paralleled exposure and presumably infestation without regard 
to symptoms and signs of the disease at the time of the original survey. 

Passive Transfer Tests. A total of forty-seven passive transfer tests 
was performed. The technique was essentially the same as that 
originally described by Prausnitz and Kiistner (21). Blood was re- 
moved from donors, and the cells were separated by centrifugation. 
The serum was cultured and examined by serologic test for syphilis. 
One tenth cc. serum was injected intracutaneously into the flexor sur- 
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faces of the forearms of unexposed recipients who had failed to react on 
direct skin test to D. immitis antigen a few days previously. Sites of 
injection were marked by small pieces of adhesive tape. Twenty-four 
hours after the injection of serum, the sites were injected intra- 
cutaneously with 0.1 cc. of a 1:10 dilution of 1% saline extract of D. 
immitis antigen. Criteria for grading reactions were the same as with 
the original skin tests. All positive passive transfer tests refer to im- 
mediate reactions. Four or five tests were performed on each recipient 
at one time. Serums from both reactors and non-reactors were used 
in various sites on the same recipient, in order to provide a negative 
control. 

The serums of twenty-four individuals who had had immediate posi- 
tive intracutaneous reactions were tested by passive transfer technique. 
Twenty-one of these reacted positively with. passive transfer. Thir- 
teen of the twenty-one reacted on the first recipient used. Eight failed 
to react on the first or second recipient, but did react on the second or 
third recipient, which was interpreted as indicating that the skin of 
some recipients reacted poorly, a known fact in passive transfer tech- 
nique (25). The serums of three subjects who reacted by direct test 
failed to produce reactions by passive transfer, when recipients were 
used on whom other passive transfer tests were positive. 

Thirteen individuals who had never been in the tropics or in any 
known filarious area, but who had reacted positively by direct skin test, 
so called false reactors, were tested by passive transfer technique. 
Three gave typically positive reactions. 

The results of these passive transfer tests are presented to show that 
circulating antibody to D. immitis is present in the blood of most in- 
dividuals who have filariasis and react to direct skin test. Some re- 
cipients were unsuitable. It is the opinion of the writers that the 
passive transfer test is of no practical value in the diagnosis of filariasis, 
although it may be used to identify some of the false positive reactors. 


E. Laboratory Examinations 


These examinations were carried out in the 118th General Hospital 
Laboratory under the direction of Captain Arne V. Hunninen, Sn C. 

Blood Examinations for Microfilariae. This type of examination was 
performed at least once on all the soldiers in the Tonga (553) and Con- 
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tact (156) Groups, but not on the control subjects. In a number of 
cases of active filariasis, tests were made at night as well as during the 
day. It has been recognized that filariasis in the South Pacific east of 
the New Hebrides is non-periodic. Therefore equal significance has 
been attached to all tests without regard to the time of day or night. 
The Knott technique (16) was employed throughout. One cc. whole 
blood was added to 10 cc. 2% formalin, and after standing for 24 hours 
the supernatant was poured off and the sediment examined micro- 
scopically in the unstained fresh state. A single microfilaria was found 
in the blood of one individual. This blood was collected at 11:00 
A.M. 

Biopsies. Lymph gland biopsies were performed in thirteen selected 
cases. Adult filarial parasites were found in the microscopic sections 
of the glands of two individuals. The sections were prepared and ex- 
amined by Lt. Col. VandeGrift. 

Eosinophilia. Eosinophils in the blood were recorded in absolute 
numbers rather than in percentages. Calculations were made from 
total leukocyte and differentialcounts. The upper limit of normal has 
been defined as 250 eosinophils per cu. mm. of blood (27). In this report 
only those cases with 400 or more eosinophils per c. mm. were 
considered as having eosinophilia. 

Two hundred (36%) of the 553 Tonga subjects had eosinophilia. 
Stools were examined, one specimen per individual, for ova and para- 
sites in 158 of the 200. Hookworm ova or Endolimax nana cysts were 
found in seven specimens. Endamoeba histolytica was found in three 
specimens, but has not been considered a cause of eosinophilia. There 
was no appreciable difference in the incidence of eosinophilia in the 
Tonga Group between the subjects with clinical manifestations and 
with a history of five or more attacks, and those without historical or 
physical evidence of the disease. Eosinophilia was present in 167 
(41%) of the 409 subjects with positive skin tests, and in 27 (19%) of 
the 114 with negative skin tests. 


CONTACT GROUP 


The Contact Group consisted of 156 men who joined the organiza- 
tions in May, 1943. The greater part of this additional personnel had 
served for a number of months in New Caledonia or New Guinea, but 
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none had been at Tongatabu or any other area where filariasis was 
hyperendemic. These replacements lived in extremely close contact 
with the original members of the organizations on Woodlark Island 
from June, 1943 until January, 1944, during which period they were 
exposed to mosquitoes capable of transmitting filariasis. In January, 
1944, all the men were sent to Australia. The contact subjects were 
studied in the same manner as the men who had been on Tongatabu. 
Beginning in the third month after joining the original organizations 
the additional personnel began to develop symptoms and signs of 
filariasis identical in character and duration to those of the Tonga 
Group, but in lower incidence. The maximum number of new cases 
in the Contact Group appeared in the sixth month. At the time the 
survey was made, 66 men (42%) of the 156 gave histories suggestive of 
filariasis. Chart 5 indicates the incidence of symptoms in the Contact 
Group compared to the Tonga personnel and the two groups of controls. 

Seventy-five (48%) of the 156 men in the Contact Group presented 
positive physical findings. The findings in order of frequency were as 
follows: enlargement of the lymph glands, 2 plus or greater—65; en- 
largement of epididymis—12; enlargement of spermatic cord—4; en- 
largement of testis—2. Lymphangitis was not observed in this group 
at the time of the original survey study. Forty-three (28%) of the 156 
had positive skin tests (Chart 8). The lack of correlation of intra- 
cutaneous tests with symptoms or positive physical findings as pre- 
viously noted in the Tonga Group was found also in the Contact Group 
(Chart 9). Eosinophilia was present in 17 subjects (11%), as com- 
pared with 200 (36%) of the 553 Tonga subjects. 


FOLLOW-UP OBSERVATIONS 


Follow-up studies were carried out on 536 men of whom 414 were 
Tonga personnel and 122 were Contact subjects. These individuals 
were under constant observation for a period of five months. One 
hundred fifteen (27%) of the Tonga personnel and 14 (12%) of the 
contact subjects presented symptoms or signs characteristic of filariasis 
on one or more occasions during the follow-up period. A brief analysis 
of the entire 129 recurrent cases is as follows: 

Genital Manifestations. Fifty-five (58%) of the 95 men who had 
given histories of genital symptoms at the time of the original survey 
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developed relapses usually of brief duration during the follow-up period. 
Fourteen individuals developed genital symptoms for the first time. 
Transient enlargement of epididymides, testes, or spermatic cords, 
usually unilateral, but not present when first examined, was noted in 
29 subjects. 

Lymphangitis. Retrograde lymphangitis was observed in 15 men 
for the first time. 

Lymphadenitis. Significant, usually asymmetrical, transient glan- 
dular enlargement was noted in 99 cases. 

Swelling of Extremities. Localized circumscribed swellings in the 
extremities, usually of short duration, was observed in 39 soldiers. 

Change of Skin Test. In thirty cases in whom the original skin tests 
were negative repeated skin tests were performed following the appear- 
ance or symptoms or positive findings. Fourteen of these individuals 
reacted positively to the second test. Positive skin reactions were not 
produced in non-reacting, non-tropical control subjects who received 
repeated injections of the antigen. 


EXERCISE TEST 


It was suggested by the histories and by observations during the 
follow-up period that physical exertion frequently precipitated clinical 
manifestations. In order to clarify this relationship an exercise test 
was devised. The exercise program was as follows: 


9:00 A.M.-10:00 A.M. Obstacle Course—hurdles, wall scaling, jumps, and 
rope climbing. 
10:00 A.M.-10:45 A.M. Wood chopping. 
10:45 A.M.-11:30 A.M. Forced marches, up and down steep embankments. 
11:30 A.M.-1:00 P.M. Lunch and rest period. 
1:00 P.M.-1:45 P.M. Obstacle course, same. 
1:45 P.M.- — P.M. March, six miles (one mile at quick march). 


The subjects for this test were twenty-five volunteers who had had 
clinical manifestations at some time in the past but none in the preced- 
ing month, during which time they had been assigned to light duty. 
All these men had positive skin tests. Physical examination of each 
individual was made immediately before the test was begun, and at 
two, six, eight, and twenty-four hours after the start of the test. 

Prior to the exercise there were no abnormal findings except for slight 
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swelling of one testis in a single individual. Twenty-three of the 
twenty-five soldiers developed symptoms during or within twelve hours 
following the completion of the exertion. Twenty-one of the twenty- 
five presented positive physical findings during or immediately fol- 
lowing the test. 

Analysis of Findings. Abnormal findings with the number of sub- 
jects affected were as follows: localized swelling of arm—7; localized 
swelling of leg—4; lymphangitis—1; lymphadenopathy: axillary—6, 
epitrochlear—i, inguinal—2, and femoral—2; genital involvement: 
epididymis—12, testis—2, and spermatic cord—2. 

The relationship of strenuous physical exertion to the development 
of findings characteristic of early filariasis was striking. In the case of 
the individual whose testis was slightly enlarged before exertion, pro- 
gressive enlargement was noted during and following the exercise and 
reached a maximum in twenty-four hours, at which time the testis was 
approximately twice its normal size. The anatomical sites involved 
following exercise were usually but not necessarily the same as the sites 
originally affected. 


SUGGESTED CRITERIA FOR DIAGNOSIS OF EARLY FILARIASIS 


The finding of microfilariae in the blood or of adult worms in biopsy 
specimens is diagnostic. However, microfilariae are very rarely found 
in the blood of individuals with early filariasis, and biopsy is undesir- 
able both because of the low incidence of adult parasites found by this 
method as well as the possibility of complications developing from the 
procedure. The diagnosis of early filariasis must and can be made in 
the majority of cases on clinical grounds alone. A history of exposure 
in an endemic area or in an area where both the disease and mosquito 
vectors are present is essentia]. The criteria suggested for diagnosis 
are as follows: 

a. Verified History of Significant Physical Findings. The only 
physical findings to be considered significant are retrograde lymphangi- 
tis, asymmetrical recurrent lymph node enlargement, localized circum- 
scribed swelling of extremities, enlargement of the testis, cord, or 
epididymis. The swellings of the testis, cord, and extremities, and the 
retrograde lymphangitis are characteristically transient, lasting usually 
from a few hours to one week. The epididymis and lymph nodes, when 
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chronically enlarged, may show additional enlargement during acute 
episodes, following which the swellings subside to the former state. The 
findings are of diagnostic significance only when other diseases which 
could produce similar changes have been ruled out. 

The transient nature of the changes described has been characteristic 
and very helpful in making the diagnosis, but at the same time has led 
to difficulties. Frequently when the patient comes under observation 
it is found that the signs and symptoms have disappeared, but that 
they may recur later when he resumes activity. It would appear 
therefore almost essential that close and continued observation over a 
prolonged period be carried out in those cases in which the diagnosis is 
strongly suggested by symptoms. 

b. Spontaneous Development of Objective Essential Physical Findings 
(described in a.) While Under Observation. 

c. History of Significant Manifestations and Precipitation of Positive 
Findings by the Exercise Test. It has been shown that the exercise test 
is of value in precipitating diagnostic findings in patients giving a his- 
tory suggestive of filariasis, and that this test may be usefully employed 
in those cases where the diagnostic physical findings are absent. 

The skin test which is particularly valuable in group surveys is cor- 
roborative in the diagnosis of an individual patient, but not conclusive 
because of false positive and negative results in a small percentage of 
cases. 


INCIDENCE OF FILARIASIS IN THE TONGA GROUP 


In the Tonga Group, the writers were enabled by the above criteria 
to establish the diagnosis in three hundred eighty-five (70%) of the 
cases. In one hundred thirty-seven (25%) additional cases infestation 
was suspected because of the histories or the findings of minimal lymph 
node enlargement or the presence of a positive skin reaction. Some of 
these suspected cases developed unequivocal evidence of the disease 
during the follow-up period, which emphasizes the importance of con- 
tinued observation. Also diagnostic physical manifestations of the 
disease were precipitated in several of these suspected cases by the 
exercise test. Thirty-one (5%) of the Tonga Group presented no evi- 
dence of the disease. 
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DISCUSSION 


This study has provided an opportunity to observe a group of pre- 
viously unexposed white American soldiers who had spent a year in an 
area where filariasis was hyperendemic. A survey was made for the 
purpose of determining the incidence of filarial infestation, and during 
the course of this survey and follow-up period a number of observations 
were made pertaining to diagnosis and pathogenesis of the disease. 


Clinical Manifestations 


In the group studied symptoms appeared as early as four months 
after the first possible exposure. The highest incidence of symptoms 
was noted in the 19th month. New cases were still appearing in the 
25th month at which time observations were terminated. Others (8, 
12, 14, 15) have reported shorter incubation periods in the majority of 
their cases in which the disease was acquired on Wallis Island and the 
Samoan Islands. The maximum incubation period of filariasis is un- 
known but is probably a period of years. For this reason it is possible 
that symptoms and signs of filariasis may appear for the first time in 
some individuals long after they have left filarious areas. 

The manifestations of early filariasis are often of short duration. At 
times acute symptoms and signs last for only afew hours. In the ma- 
jority of the cases in this series acute attacks persisted for less than 4 
days. Localized swelling of extremities, sometimes associated at on- 
set with lymphangitis, continued in some instances for several weeks. 
Moderate, asymptomatic enlargement of lymph glands and epi- 
didymides was found frequently on repeated examination. Some of 
the chronically enlarged lymph nodes and epididymides increased in 
size suddenly and became tender and painful during acute attacks. An 
example of the transient character of such attacks is illustrated in the 
following case: 


Case No. 14. The patient was in the Tonga Group and had been exposed to 
filarial infection for one year (May, 1942 until May, 1943). He gave a history of 
swelling in the right epitrochlear region on one occasion, and testicular pain and 
swelling on two occasions during January, 1944. At the time of the original survey 
in February 1944, there were no abnormal physical findings, and the skin test was 
positive. 

In April, 1944, at the onset of an acute episode, he was admitted to the 118th 
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General Hospital for study. At this time he complained of pain in the right fore- 
arm and elbow region, and a swollen, tender, right epitrochlear node with retrograde 
lymphangitis extending from the elbow toward the wrist was noted. The lymphan- 
gitis appeared as a red streak approximately 1.0 cm. wide, increasing in width 
in the mid-forearm where there was a diffuse, circumscribed, erythematous, tender, 
swelling approximately 6.0 cm. in diameter. This process reached its maximum 
severity 24 hours after onset, and subsided with equal rapidity, disappearing com- 
pletely, except for slight residual enlargement of the epitrochlear node, 48 hours 
after the onset. One month later this patient experienced a similar episode which 
lasted only 24 hours. 


The recurrent nature of the acute attacks is one of the important 
characteristics of early filariasis and is often helpful in making the 
diagnosis. In this series, 52% of the 444 individuals with symptoms 
gave a history of three or more attacks, and 32% had 5 or more. Re- 
currences have been noted frequently during and following strenous 
physical exertion. This association was the basis for the exercise test 
which proved to be a controlled method of producing attacks similar 
to those which occured spontaneously. The exercise test is of value 
in establishing the diagnosis by producing manifestations which might 
not be observed otherwise. 

In early filariasis systemic reactions rarely accompany acute epi- 
sodes, and at times manifestations of the disease are minimal. Com- 
plaints may be present without objective findings or with only slight 
swelling of lymph glands or epididymides. A case is presented with 
minimal manifestations in which the diagnosis was established by the 
finding of a microfilaria in the blood. 


Case No. 255. The soldier arrived on Tongatabu in May, 1942, was stationed 
there for 12 months, after which he was transferred to Woodlark Island (an area 
of supposedly low filarial endemicity) where he remained for 7 months. In Jan- 
uary, 1944, after being transferred to Australia, and 19 months after the first pos- 
sible exposure he developed pain in the right spermatic cord. This complaint 
persisted for only 3 days. There were no symptoms of any kind before or after 
this single episode in January, 1944. Physical examination on February 10, 1944, 
revealed moderate, asymptomatic enlargement of the axillary, inguinal, and left 
epitrochlear glands. The enlargement was nowhere greater than 2 plus. The 
genitalia were normal and the remainder of the examination was not remarkable. 
The skin test was positive. The eosinophils in the blood were not elevated. Ex- 
amination of the blood for microfilariae using the Knott technique was made at 
11:00 A.M., and a microfilaria, typical in size and morphology, was found. Re- 
peated examinations during the day and night were negative. 
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Some of the manifestations of early filariasis may be confused with 
those of other diseases, and yet in many respects the changes present 
differentiating characteristics. In the present study lymph node en- 
largement suggesting filariasis was significant only in the absence of 
any other apparent cause, was usually asymmetrical, and at times 
changed size rapidly. The degree of tenderness was variable. 
Lymphangitis was pathognomonic by its typical and unusual mode of 
development. Red streaks proceeded distally and proximally along 
the lymphatics away from the glands rather than toward them as in 
other types of lymphangitis. This has been referred to as centrifugal 
lymphangitis. The direction of spread in the upper extremity was 
usually retrograde with extension from the epitrochlear region toward 
the wrist. There was often associated localized subcutaneous edema. 
This edema exhibited great variation in degree of tenderness, erythema, 
and increase in temperature. Unilateral involvement of the upper 
extremities was most frequently noted and pitting edema was rarely 
seen. The duration was usually a few days, but in some cases was 
several weeks. Another type of swelling in extremities without red 
streaks was observed. This swelling was localized, circumscribed, 
seldom more than 10 cm. in diameter, soft, non-pitting, and was un- 
associated with evidence of acute inflammation. Significant splenic 
enlargement was not noted. 

The genital manifestations were encountered frequently and were 
considered of great diagnostic importance. The complaint of pain in 
the region of the genitalia and the spermatic cords was common. In 
the experience of the writers the most frequent genital finding was en- 
largement and induration of the epididymis. The globus major was 
affected more frequently than the globus minor, although at times both 
structures and the body of the epididymis were diffusely involved. 
Nodules were found frequently in the globus major. During acute 
exacerbations additional swelling and tenderness were noted. The 
epididymal changes are most likely to be confused with gonorrheal 
epididymitis and possibly with tuberculosis. In the group studied the 
first cases presenting epididymitis were suspected of having gonococcal 
infection prior to the time early filariasis was diagnosed (18). How- 
ever, only 15% of all cases with epididymal changes gave a history of 
gonorrhea. Complete examination of the prostate and seminal vesicles 
is indicated to rule out gonorrheal and tuberculous infections. In a 
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number of other cases of filariasis with enlarged epididymides which 
were observed by the writers, but not included in the present series, 
sulfonamides and penicillin failed to exert a favorable effect. Tran- 
sient testicular swelling was a frequent complaint, although it was ob- 
served in only 35 individuals. The majority of these cases were seen 
during the follow-up period. The testicular enlargement due to filari- 
asis is usually transient and recurrent, which differentiates it from 
mumps orchitis. No atrophy or other permanent changes were noted 
in the testes of those with repeated attacks, and libido and potentia 
were unaffected. Spermatic cord enlargement was noted in 10% of the 
exposed group at the time of the original examination. The swelling 
was diffuse, soft, and involved the entire cord from the external ring to 
the testicle. No nodules were palpated in the cords and induration 
was not observed. Tenderness was usually present in acute attacks 
and was occasionally noted in the quiescent phase. This swelling 
rarely persisted for more than several days at a time and in the inter- 
vals between attacks most of the cords were normal. Infrequently 
epididymal, testicular and cord swelling were observed simultaneously 
in the same individual. 

Hydroceles and scrotal edema, reported by others (11, 15), were not 
observed in this series. Varicoceles were present in 10 per cent of both 
the Tonga Group and the 100 men in the No Tropical Service Controls. 

A small percentage of cases presented some of the less usual findings. 
Palpable cords were present in the subcutaneous tissue of the extremi- 
ties. They were firm, non-tender, and did not contain nodules or other 
irregularities. They were persistent and were not noted to vary in 
consistency during acute attacks. These changes appeared to repre- 
sent previously involved, scarred lymphatic vessels. Nodules, which 
were firm, adherent to the subcutaneous tissue, and not tender or in- 
flamed, were found beneath the skin of the extremities and the back in 
a few cases. Mastitis with swelling, local heat, erythema, pain, and 
tenderness, resembling acute lymphangitis in duration and course, was 
seen in two cases. 


Skin Test 


The intracutaneous test with D. immitis extract was described by 
Taliaferro and Hoffman (24) and Fairley (9, 10), and has been studied 
subsequently by others (1, 5, 13, 15). The test is not absolutely spe- 








148 T. McP. BROWN, W. C. STIFLER, AND W. R. BETHEA 


cific. Approximately 10% of unexposed individuals react to the antigen 
(1:1,009 dilution). Cross antigenic relationship with helminths has 
been considered a possible explanation for some of the so-called false 
reactions. Recently it has been reported (1) that fewer false reactions 
have been elicited by more dilute antigen, 1:8,000. Approximately 
9% of individuals with clinical evidence of filariasis have negative skin 
tests when a 1: 1,000 dilution is used (15). The intracutaneous test is 
of particular value in group surveys where allowances may be made for 
false positive and negative reactions. In the individual case, the skin 
test should be considered an adjunct to history, physical examination, 
and laboratory studies. 

There is no information regarding the length of time between infec- 
tion and the development of a positive skin test; nor is it known what 
degree of filariation is necessary before a positive skin test may be ob- 
tained. Because of the long incubation period, a practical use for the 
test might be to indicate at intervals the incidence of infestation in a 
group of previously unexposed individuals during residence in a filarious 
area. Positive skin reactions were observed in several cases prior to 
the development of clinical manifestations. 

The lack of correlation of skin reactions with clinical manifestations 
of filariasis is demonstrated in the present study. Apparently positive 
skin tests are related to exposure and presumably to infestation without 
regard to clinical manifestations. 

The results of the passive transfer test demonstrated the presence 
of circulating antibodies to D. immitis. This test eliminates some, but 
not all false reactors. 


Laboratory Examinations 


In early filariasis the attempt to diagnose the disease by the demon- 
stration of microfilariae in the blood has been recognized to be of little 
practical value (8, 15,17). Only one individual of the 553 exposed to 
filariasis was found to have a single microfilaria in the blood examined. 

Biopsies are also of limited value in confirming the diagnosis in the 
early stages of the disease. In many cases, suitable nodes for biopsy 
are not present. Filarial parasites were found in only five of the seven- 
teen cases biopsied in Wartman’s series (26) although all of these seven- 
teen cases presented unequivocal clinical evidence of the disease. 
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Similarly, in the present study parasites were found in only two of 
thirteen clinically diagnosed cases from whom biopsies were taken. It 
seems apparent from the low percentage of positive findings in both 
Wartman’s and the writers’ series that this procedure is of little value 
in the diagnosis. For this reason, because of complications to biopsies 
in a small but definite percentage of cases, and because the diagnosis 
may be made on the basis of clinical manifestations alone, the writers 
believe that biopsies are rarely indicated. 

Leukocyte counts were performed on all individuals and although 
counts between 10 and 15 thousand per cu. mm. were not unusual, 
there was no apparent relationship between leucocytosis and the acute 
or quiescent phase of early filariasis. 

A great variation in the number of eosinophilic leukocytes was found 
in both the acute and quiescent stages. Many individuals with diag- 
nostic signs of the disease had no eosinophilia, while in other similar 
cases the eosinophilia was marked, in one instance being as high as 
4,000 percu.mm. In 36% of those exposed to filariasis an eosinophilia 
of 400 or more per cu. mm. wasfound. ‘This was considered significant 
in this group because of the low incidence of intestinal parasites and 
allergic diseases. However, many troops stationed in tropical areas 
for long periods of time may harbor a number of intestinal parasites, 
a factor which detracts from the value of eosinophilia in supporting 
the diagnosis. 


Contact Group 


Definite evidence of filariasis was found in the Contact Group, but 
in lower incidence than in the Tonga personnel. There were three pos- 
sible sources of infection for the Contact Group. Some of these men 
had been in New Guinea previously, where they might have acquired 
the disease, but the writers have observed many other soldiers from this 
area who were there at the same time and in some instances for longer 
periods, and have found very little evidence of filariasis. The disease 
might have been transmitted by mosquitoes infected by natives of 
Woodlark Island. However, little filariasis has developed in other 
troops stationed on this island. The third possibility is that the men 
acquired the disease by close contact with the Tonga Group. Knott 
and others have stated that microfilariae have been rarely found in the 
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blood of cases of early filariasis, and the findings of the writers in cases 
examined 21 months after first possible exposure, are in agreement. 
However, examinations of blood were performed on some individuals 
of the Tonga Group while they were stationed on Woodlark Island, 16 
to 19 months after the first possible exposure on Tongatabu, and micro- 
filariae were found in a few cases (18). The writers have seen photo- 
micrographs of one of these specimens of blood which revealed large 
numbers of microfilariae. The men of the Contact Group lived in very 
close association with those who had been on Tonga, and remained in 
the same location for several months. It is possible that mosquito 
transmission might have taken place under these conditions of constant 
proximity. 


Follow-up Studies 


Approximately one-third (32%) of the men of the Tonga Group in 
whom the diagnosis of filariasis was established at the time of the first 
examination, and who were followed for a five month period, were 
observed to have recurrences on one or more occasions. 

Repeated examinations of individuals suspected of having filariasis 
have been shown to be of value in diagnosis. Many subjects who had 
no physical evidence of the disease at the time of the original survey 
later presented unmistakable signs. The most significant diagnostic 
findings such as retrograde lymphangitis, asymmetrical glandular en- 
largement, localized swelling of extremities, epididymitis and testicular 
and spermatic cord swelling were noted frequently. These findings 
were often of such short duration that they might have escaped recog- 
nition if the men had not been under constant observation. 

The recurrent attacks were usually of the same severity as previous 
episodes. Little systemic reaction was noted and in no instance was 
hospitalization necessary. The men usually experienced malaise and 
easy fatigability. Pain was a frequent complaint, especially in cases 
with genital involvement, and was aggravated by exertion to such an 
extent that it prevented the performance of ordinary duties. 

The appearance of positive skin reactions following recurrent attacks 
in previous non-reactors was noted in 14 cases. The reason for this 
change is uncertain, but a possible explanation is an increased ant body 
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production caused by the continued release of antigen from adult 
worms. 

The follow-up period provided an opportunity to observe un- 
equivocal findings of early filariasis in the Contact Group. A number 
of characteristic manifestations including retrograde lymphangitis in 
two instances were noted during this period. 


Theory of Pathogenesis of Early Filariasis 


Observations made during the present study suggest that an allergic 
mechanism is responsible for many of the symptoms and signs of the 
early form of the disease. There is no evidence that mechanical ob- 
struction of lymphatics by adult filarial parasites or microfilariae or 
bacterial infection play a significant part in the production of the man- 
ifestations of early filariasis (19, 20). A possible explanation of the 
inflammatory phenomena suggested by O’Connor (19) is as follows: 
“The acute reaction is allergic in character and corresponds to a period 
when sufficient protein is liberated from recently dead worms to over- 
come the resistance set up by previous sensitization.’”’ The eosino- 
philic reaction noted by O’Connor (19), Wartman (26), and Zucker- 
man and Hibbard (29) in pathological sections of skin, lymphatics, and 
in lymph nodes and adjacent tissues, is further suggestive of an allergic 
reaction. These changes have been described both in the presence and 
absence of demonstrable parasites. The presence of circulating anti- 
bodies to D. immitis antigen has been demonstrated by the passive 
transfer technique. It seems likely that antigen is liberated spon- 
taneously and at times mechanically “squeezed” from either living or 
dead adult filarial parasites, and reacts with circulating antibody in the 
surrounding tissues where the concentration of antigen is highest. 
Massage of a chronically indurated slightly enlarged lymph node has 
been observed to produce the same effect as exercise, by causing a sud- 
den localized transient swelling of the node and the surrounding tissue. 
This type of swelling was indistinguishable from that occurring spon- 
taneously or from that often noted from four to twenty-four hours 
after injection of D. immitis antigen. These phenomena are ap- 
parently due to local release of antigen. In many instances the 
swelling resembled angioneurotic edema. The suddenness of the onset 
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and the short duration of the attacks whether spontaneous or induced 
further support the allergic theory. On a number of occasions lym- 
phangitis was observed which radiated centrifugally from the site of in- 
jection of D. immitis antigen, and in all respects resembled the lym- 
phangitis occurring spontaneously. 

This suggested explanation agrees fundamentally with that proposed 
by O’Connor and further clarifies the mechanism of the reaction by in- 
corporating the part played by circulating antibody. 


Prevention, Treatment and Prognosis 


It has not been the primary purpose of this report to discuss epi- 
demiology, prevention or treatment of early filariasis. However, cer- 
tain points are worthy of emphasis. 

Many varieties of both day and night biting mosquitoes may 
transmit the disease. Other possible vectors are of no practical im- 
portance. Prevention is dependent upon mosquito control, and in the 
absence of adequate control, upon the avoidance of native reservoirs of 
infection (4). 

The treatment used by the writers was entirely symptomatic. Dur- 
ing the acute phase rest was employed. Suspensories were used to 
support the genitalia and often gave considerable relief when epididy- 
mides, spermatic cords, or testes were swollen or tender. Lym- 
phangitis when painful was treated with cold applications. There was 
no evidence of bacterial infection associated with the lymphangitis, 
and sulfonamides and penicillin were not used. Antimony and arsenic 
compounds have been used by others in treatment, but to date there 
are no convincing reports of successful specific chemotherapeutic agents 
for human filariasis. Brown (2) has reported marked reduction of 
microfilariae in the blood of cases of human filariasis by the use of 
lithium antimony thiomalate. The effect of this drug on adult para- 
sites is as yet unknown. 

Psychological management is an essential part of the treatment. 
These men were genuinely concerned about themselves especially when 
they had genital manifestations. They frequently asked about the 
possibility of sterility, loss of libido, transmission of infection by sexual 
intercourse, and development of elephantiasis which they had seen in 
natives. Many patients weresuccessfully reassured when it was brought 
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to their attention that natives with filariasis produce children, that the 
disease can be transmitted only by the mosquito, that elephantiasis 
develops only in individuals who are repeatedly infected over a period 
of years, and that adult filarial parasites do not multiply in the body. 

The prognosis in early filariasis is considered excellent. It is not 
known how long attacks continue. However, it has been reported to 
the writers (28, 30) that the group originally surveyed by them showed 
considerably less tendency to relapse six months after their return to 
the U.S. A. 


After this paper was completed the writers learned that studies on the same 
group of soldiers before their arrival in Australia and following their return to 
the United States had been made by Hodge, Denhoff, and Vander Veer (3), 
and by Behm and Hayman (30). 
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BOOK REVIEWS 


(These reviews represent the individual opinions of the reviewers 
and not necessarily those of the members of the 
Editorial Board of this Journal) 


Classic Descriptions of Disease. By RatpH H. Major. 3rd Ed. Illus. 679 pp. 
$6.50. Charles C Thomas, Springfield, Illinois, 1945. 

This third edition of Dr. Major’s outstanding work, “Classic Descriptions Of 
Disease” has a better arrangement and heading of its material than the preceding 
editions. The bibliography is a very useful addition. The book is again beauti- 
fully printed and finely bound. 

There is no doubt that this work is the outstanding one of its kind in the English 
language. K. H. B. 


Doctors at War. By Morris FisHpetn. 418 pp. $5.00. E£. P. Dution & 
Company, Incorporated, New York, New York, 1945. 

This is a collection of fifteen authoritative essays on various phases of medical 
warfare. It is continuously interesting and frequently thrilling. Dr. Fishbein on 
the first page of his introductory chapter quotes Brigadier General Hugh Morgan’s 
comparative figures: 


World War I World War II 


Death rate in wounded..................cccccceeess 8.1% 3.3% 
isch call aw enaw eed vidoes dawns 38.0% 4.0% 
a acuia ge oie Weare ued ae 38.0% 0.7% 
oss cc onandededNanncedanee 1.6% 0.05% 
Annual death rate per 1000 for all diseases in the Army, 

excluding surgical conditions. . Seuvetsutee sheen 15.6 0.6 


Similarly Major General Norman T. Kirk says “‘as of 1944, the over-all mortality 
rate among the wounded in the Army was approximately 3 per cent, which means 
that we saved 97 of every 10 soldiers wounded in battle, contrasted with a figure 
of more than 8 per cent in the last war.” 

The account of how this was accomplished, the story of preventive medicine—of 
plasma, penicillin, and D.D.T. make good reading. The chapter on “How the 
National Research Council Streamlined Medical Research for War” gives a glimpse 
at the vast amount of civilian medical research that was directed at war problems. 
The chapters “American Surgeons at War’’, “The Doctor at Guadalcanal and 
Tarawa” and ‘The Medical Mission in the Army Air Forces” have their share of 
battle glamour. 

Although this book is prepared for the layman its comprehensive approach by 
“sixteen leading authorities responsible for organizing our medical warfare” rounds 
out a picture which is worth every physician’s while. It is required reading as an 
introduction to the medical history of World War II. H. M. T., Jr. 
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Microbes of Merit. By Otro Raun. Illus. 277 pp. $4.00. The Jaques Caitell 
Press, Lancaster, Pennsylvania, 1945. 

This book by a well known biological bacteriologist presents the claims of the 
non-pathogenic microbes of importance in industrial and biological processes. In 
numbers and in importance they far exceed the pathogenic species. The style of 
the book is simple without being elementary. It is of interest to the layman and to 
the professional microbiologist; to the latter especially if his thoughts have been 
confined largely to medical microbiology. In fact there is a medical microbiology, 
in the field of nutrition and growth, quite apart from pathogenic microbiology. 
The book is rich with philosophical implications. Of the twenty-two chapters who 
would not be interested in From Dust to Dust, Microbes the Food of the Future, 
Man a Parasite of Bacteria, Inheritance Among the Sexless, The World Without 
Microbes? What thought, the following scattered statements provoke! 


“They are all indispensable if the organic matter of our earth is to be decomposed.” 

“«... the rate of metabolism is a question of surface.” 

“Ultraviolet is often absorbed before it gets to the bacteria. X-rays not only get to 
the bacteria, but go right through them without being absorbed, and therefore do not 
harm them.” 

“...our own body may consist of some of the identical atoms which once were part 
of a dinosaur, or a tree fern of the coal age, or of one of our own ancestors. ... : the same 
clay cast in ever-changing molds.” 

“... it is clear that the continuity of life on earth depends upon bacteria.” 

“One commentator believes that this bacterium (Serratia marcescens; Bacterium 
prodigiosum) has caused the death of more people than some of the pathogenic bacteria.” 

“Tf the necessity should arise through unforeseen world events, the people of the 
entire world could be provided with digestible proteins from microbes.” 


The book should be collateral reading for all medical students. L.m. BR. 


Penicillin Therapy Including Tyrothricin and Other Antibiotic Therapy. Joun A. 
Kotmer, M.D. 302 pp. Price $5.00. D. Appleton-Century Company, New 
York and London. 

This provides a good summary of the whole subject of the development of 
penicillin and its activity in all types of infections. The chief criticism of any book 
attempting such a summary is based on the fact that new data are appearing so 
rapidly that it is impossible for the work to be entirely up to date. An example of 
this is found in the discussion of subacute bacterial endocarditis, in which the 
dosage recommended seems rather low, and the author’s reasons for advocating 
heparin are not very clearly defined. Only a few pages are given to a discussion 
of tyrothricin and other anti-biotics, streptomycin being dealt with in two short 
paragraphs. 

Allowing for a few such limitations, this book by Kolmer with its extensive 
bibliography and index, will serve as an excellent source of reference for anyone 
wishing to familiarize himself with the many aspects of penicillin in its activity 
against various organisms and its use in clinical infections. A. M. F. 
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Technique in Trauma: Planned Timing in the Treatment of Wounds Including 
Burns. By Fraser B. Gurp and F. Douctas AckMAN. Illus. 68pp. $2.00. 
J.B. Lippincott Company, Philadelphia, Pennsylvania, 1944. 

This book is a surgical monograph of the bettersort. It considers the treatment 
of wounds both traumatic and thermal by the method of occlusive dressings that 
are applied aseptically. This book correlates the ideas of Orr, Trueta, and Koch. 
One of the points of the book is that not only should the right treatment be given, 
but it should be applied at the correct time. This is the meaning of the term 
“planned timing” included in the title. Comprehensive charts make the details 
of planned timing clearer. The skin grafting of wounds and burns is considered 
as is the general care of the wounded patient. The illustrations, particularly the 
three colored plates, are excellent. This book is to be recommended to all who are 
interested in this most important subject. H. N. H. 


A Textbook of Surgery. By JoHN Homans. 6th Ed. Illus. 1278 pp. $8.00. 
Charles C Thomas, Springfield, Iliinois, 1945. 

This book is one of the leading textbooks of surgery of all time. It has passed 
through six editions in a period of fourteen years. The author is to be commended 
on his accomplishment. Much material is presented in an attractive form which is 
readable, usable, and enjoyable. The entire subject of general surgery, including 
its auxiliary branches is covered in a thorough and scholarly manner. 

This volume contains 188 pages of new and revised material which has been 
incorporated without changing the pagination. In this manner obsolete material 
has been deleted to make way for the new and fresh discoveries in the field of 
surgery. 

Another excellent feature of this book is that the historical references are well 
correlated with the rest of the text. Furthermore, the sections on anatomy and 
physiology are excellent. In these days of frequent mention of the important réle 
of basic sciences in clinical surgery, these sections are important. They are so up 
to date in most instances, that they present a more modern, as well as concise, 
account than a doctor would be able to find in looking up any particular subject in 
ordinary basic science texts in the library, unless the latter were also the most 
recent editions. Thus, in the section on the stomach and duodenum on page 838, 
the basic science discussion is so adequate that the student or physician finds an 
almost plenary account of the subject in Homan’s textbook. Similarly the 
physiology of open wounds of the chest and the diagrams of mediastinal flutter in 
the presence of sucking wounds is dramatically expressed. The diagrams of 
fistula-in-ano are particularly clear. An ever important item, namely a diagram 
of Langer’s lines, is included. 

In the new material included in this edition, all items cannot be mentioned in 
this review. Some of those that particularly struck the fancy of the reviewer in- 
clude the possible réle of hypersensitiveness to local skin infection by fungi in the 
pathology of Buerger’s disease, the discussion of thrombophlebitis and phlebo- 
thrombosis, the use of fibrin foam in neurosurgery, blast injuries of the intestine, 
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frostbite, the importance of early operation in lung abscess, and the treatment of 
diaphragmatic hernia. 

A bibliographical index of approximately seventy pages at the end of the book 
is an outstanding feature and could well be imitated by other textbooks. The book 
is well printed and is light in weight, considering its size. The illustrations by W. C. 
Sheppard and by Miss Piotti are excellent. The reproduction comes up to the 
standard of Thomas books. This is not only a good textbook of surgery, it is a 
great textbook. H. N. H. 


Virus as Organism. By FRANK M. Burnet. 134 pp. $2.00. Harvard Uni- 
versity Press, Cambridge, Massachusetts, 1945. 

This small volume is an expansion of the Edward K. Dunham Lectures for 1944 
given at Harvard by Dr. Burnet. In it, he considers a selected group of the im- 
portant virus diseases of man from the biological point of view. He discusses the 
reproduction, variation, and survival of viruses, and fits the known data regarding 
these processes into a general biological pattern. Information regarding the 
evolution and change of viruses and virus diseases is reviewed in support of the 
hypothesis that most, if not all, human epidemic virus diseases were at some time 
derived from diseases of animals. Most of the book is given to a discussion of nine 
specific human virus diseases. They are herpes simplex, poliomyelitis, psittacosis, 
ornithosis, smallpox, alastrim, vaccinia, yellow fever and influenza. In each case, 
the major interest is in the mode of survival, the range of variation, and the evolu- 
tion of the virus. 

The material is logically and clearly presented. The interest of the book is 
chiefly in the interpretation, by an outstanding authority, of some of the known 
facts about viruses in the light of their evolutionary and ecological importance. It 
is a book that will interest a widely varied group. Medical students, biologists, 
public health workers, and physicians will find it well worth reading. G. R. L. 


The Way of an Investigator: A Scientist’s Experiences in Medical Research. By 
WALTER BRANFORD CANNON. 229 pp. $3.00. W.W. Norton & Company, 
New York, New York, 1945. 

This is the autobiography of one of America’s most distinguished scientists. 
The book was published in 1945 and by a sad coincidence Dr. Cannon died on 
October ist of that year at his summer home in Franklin, New Hampshire. The 
importance of Dr. Cannon’s contributions are of especial interest to clinicians as 
well as to physiologists. The character of the man makes most urgent the advisa- 
bility of reading this book. 

All autobiographies are a mixture of recounting of personal experiences and of 
discussing philosophical problems. This book emphasizes the second of these two 
items more than the first. It truly considers “the way of an investigator” in an 
abstract manner and includes one scientist’s experiences in medical research only 
in so far as is necessary to form a background to the general discussion of the book. 
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In this respect this volume is very reminiscent of Claude Bernard’s ‘Introduction 
al’étude de la medecine expérimentale.””. Dr. Cannon’s book in many ways is more 
appropriate to the times than is the older classic. Some of the problems considered 
deal with the dangers of a too comprehensive government control of science. This 
book answers many questions. It should be read by all investigators, by all 
potential investigators, and by those who administer the affairs of investigators and 
who control the conditions under which investigators work. H.N.H. 


BOOKS RECEIVED FOR REVIEW 


American Red Cross, First Aid Textbook. Prepared by the American Red Cross 
for the instruction of First Aid Classes. Illus. 254 pp. $.60. The Blaki- 
ston Company, Philadelphia, Pennsylvania, 1945. 

An Index of Differential Diagnosis of Main Symptoms. By HERBERT FRENCH. 
1128 pp. $17.00. Walliams & Wilkins Company, Baltimore, Maryland, 1945. 

An Introduction to Physical Anthropology. By M.F. ASHLEY Montacu. 325 pp. 
$4.00. Charles C Thomas, Spring field, Illinois, 1945. 

Atlas of Surgical Approaches to Bones and Joints. By Tourick NicoLa. 218 pp. 
$5.00. The MacMillan Company, New York, New York, 1945. 

The Autonomic Nervous System. By ALBERT Kuntz. 3rd Ed. Illus. 687 pp. 
$8.50 Lea & Febiger, Philadelphia, Pennsylvania, 1945. 

The Care of the Aged (Geriatrics). By MAL¥ForD W. THEWLIs. Sth Ed. 500 pp. 
The C. V. Mosby Company, St. Louis, Missouri, 1946. 

Clinical Neurology. By BERNARD J. ALPERS. Illus. 797 pp. $8.00. F. A. Davis 
Company, Philadelphia, Pennsylvania, 1945. 

The Chemistry of Anesthesia. By JOHN ADRIANI. 536 pp. $7.00. The Charles 
C Thomas, Spring field, Illinois, 1946. 

Diagnosis and Management of Peripheral Nerve Injuries. By Ropert A. GRooF 
and SARA JANE Hovutz. Illus. 188 pp. $8.00. J. B. Lippincott Company, 
Philadelphia, Pennsylvania. 

Exercises in Human Physiology. By Str Tuomas Lewis. 193 pp. $1.25. The 
MacMillan Company, New York, New York, 1945. 

Hospital Care of the Surgical Patient. By GEORGE CRILE and FRANKLIN L. 
CHIVELY. 288 pp. $3.50 Charles C Thomas, Springfield, Illinois, 1946. 

Howell’s Textbook of Physiology. Edited by JouHn F. Futtron. Illus. 15th Ed. 
1304 pp. $8.00 W. B. Saunders Company, Philadelphia, Pennsylvania, 1946. 

In the Doctor’s Office. By EsTHER JANE PARSON. 295 pp. $2.00 J. B. Lip- 
pincolt Company, Philadelphia, Pennsylvania, 1945. 

Modern Urology for Nurses. By SHELIA MAUREEN Dwyer and GEorGE W. Fish. 
Illus. 287 pp. $3.25. Lea & Febiger, Philadelphia, Pennsylvania, 1945. 
Pathology in Surgery. By NATHAN CHANDLER Foor. Illus. 511 pp. $10.00. 
J.B. Lippincott Company, Philadelphia, Pennsylvania, 1945. 





160 BOOK REVIEWS 


Penicillin in the Treatment of Infections. By CHESTER S. KEEFER and DONALD G. 
ANDERSON. 249 pp. $1.50. Oxford University Press, New York, New 
York, 1945. 

Prescribing Occupational Therapy. By Witt1AM RusH DuntTon, Jr. 2nd Ed. 
151 pp. $2.50. Charles C Thomas, Springfield, Illinois, 1945. 

Principles of Dynamic Psychiatry. By JULES H. MASSERMAN. 322 pp. $4.00. 
W. B. Saunders Company, Philadelphia, Pennsylvania, 1946. 

Roentgen Diagnosis of Diseases of the Gastrointestinal Tract. Illus. 271 pp. 
$5.50. Charles C Thomas, Springfield, Illinois, 1946. 

Synopsis of Gynecology. By HARRY STURGEON CROSSEN and ROBERT JAMES 
CrossEN. 3rd Ed. 253 pp. $3.00. The C. V. Mosby Company, St. Louis, 
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